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Descrlptl n 

The present invention relates to a transverse dis- 
charging excitation pulse laser oscillator apparatus 
including electron affinity gas, in particular relates to 
the constitution of its pre-ionization electrod s. 

FIG.5 Is a cross-sectional drawing showing a dis- 
charging electrode of a conventional transverse dis- 
charge excitation pulse laser oscillator apparatus 
shown for example in T.S.Fahlen, "High Average Pow- 
er Exclmer Laser*, United States Energy Research 
and Development Administration, DOE/SF/90024-T2 
(1977) wherein: (1) is a first main electrode; (1a) is a 
6.3 mm (1/4 inch) outer diameter tube which consti- 
tutes a tip part of the main electrode (1); (2) is a sec- 
ond main electrode; (3) is a main discharge which is 
produced between main electrodes (1) and (2); (4) Is 
an auxiliary electrode comprised of a wire disposed 
in the vicinity of the first main electrode (1); (5) is a 
dielectric material pipe comprised of quartz pipe of 
approximately 5 mm outer diameter which is disposed 
in a manner that it contains the auxiliary electrode (4) 
inside and touches with the first main electrode (1); 
(6a) and (6b) are corona discharges taking place on 
the surface of the dielectric materia! pipe; and (7a) 
and (7b) are corona discharge starting points. 

Next, explanation is given on its action. First, 
upon applying a voltage across the first main elec- 
trode (1) and the auxiliary electrode (4), corona dis- 
charges (6a) and (6b) start from points (7a) and (7b) 
at which the dielectric material (5) and the first main 
electrode (1 ) tou^ to each other in a manner that they 
cover the dielectric material pipe (5). Ultra-violet ra- 
diation is radiated from these corona discharges (6a) 
and (6b), thereby laser gas between the main electro- 
des (1) and (2) is pre-ionized. Subsequently, when a 
voltage is applied across the main electrodes (1) and 
(2), the pre-ionized gas starts to discharge and then 
the main discharge (3) takes place. The laser gas Is 
excited by this main discharge (3), thereby the laser 
starts to oscillate in a direction which is perpendicular 
with respect to the plane of sheet. In the conventional 
transverse discharge excitation pulse laser oscillator 
apparatus as described above, there has been a 
problem that the ultra-violet radiation generated in the 
vicinity of the corona discharge starting points (7a) 
and (7b), where light emission caused by the corona 
discharge is strong, was not radiated efficiently into 
the space between the main discharge electrodes (1) 
and (2). 

US-A-3 740 662 discloses a gas laser discharge 
tube in which at least one portion of the main cathode 
has at I ast one sharp protruberance, and having at 
least one auxiliary lectrode arranged in the vicinity 
of the end of this^harp protruberanc and separated 
therefrom by a solid insulator. 

According to the present Invention a pulse laser 
oscillator apparatus is provided as defined in claim 1 . 



Embodiments are giv n in claims 2 to 7. Th Intensity 
of th ultraviolet radiation can be mad strong. In ad- 
ditbn, by providing a configuration through which this 
ultra-violet radiation can be illuminated efficiently 

5 Into the space between the nr^ln electrodes, a uni- 
form discharg can b r aliz d ven in the case that 
a strong electron affinity gas such as F2 gas is includ- 
ed in the laser gas. Thus, a transverse discharge ex- 
citation pulse laser oscillator apparatus is obtained 

10 which can oscillate with a high efficiency. 

By extending the length of the corona discharge, 
a pre-ionized discharge is constituted in a manner 
that a strong part of the corona discharge is directed 
toward the space between the main electrodes. Ow- 

15 ing to such the constitutk>n. also by making the exten- 
sion length of the corona discharge long, the aniount 
of the ultra-violet radiation is enhanced. The electro- 
des are disposed in a manner that the ultra-violet ra- 
diation produced in the vicinity of the corona dls- 

20 charge starting point at which the light-emission 
amount Is strong can radiate into the space between 
the main electrodes. 

FIG.1 Is a side cross-sectional view showing a 
transverse discharge excitation pulse laser oscillator 

25 apparatus In accordance with one embodiment of the 
present Invention. FIG.2 is a side cross-sectional 
view of a corona discharge part for explaining a cor- 
ona discharge extension length. FIG.3 and FIG.4 are 
side cross-sectional views of transverse discharge 

30 excitation pulse laser oscillator apparatus showing 
other embodiments of the present invention. FIG.5 Is 
a side cross-sectional view of a transverae discharge 
excitation pulse laser oscillator apparatus of prior art. 
In the following, explanation is given on one enrv 

35 bodiment of the present invention referring to draw- 
ings. FIG.1 is a cross-sectional view in a plane per- 
pendicular with respect to the laser oscillation optical 
axis of a transverse discharge excitation pulse laser 
oscillator apparatus, and In the drawing, (4a) and (4b) 

40 are auxiliary electrodes of cylindrical shape which are 
disposed at a distance on both sides of a second main 
electrode (2). (5a) and (5b) are dielectric material 
pipes having almost the same inner diameter as an 
outer diameter of the auxiliary electrodes (4a) and 

45 (4b), and in this case, they are made of alumina cer- 
amics composed of alumina as its main composition. 
(8a) and (db) are corona starting electrodes which are 
wire-shaped conductors disposed at positions near 
the second main electrode (2) along the outer periph- 

50 eries of the dielectric material pipes (5a) and (5b) in 
a manner that they are kept at the same potential as 
that of the second main electrode (2). Further. (6a). 
(6b), (6c), and (6d) are corona discharges and (7a), 
(7b), (7c), and (7d) are corona discharge starting 

55 points at which the corona discharges (6a). (6b). (6c). 
and (6d) start (9) is a center point of th lectrode sur- 
face of the first main electrode (1) which is facing to 
the second main electrode (2). Af irst direction (10) is 
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determined by a straight line connecting b tween the 
corona starting point (7c) and th center point (9). A 
second direction (11) is a straight line obtained by an 
intersection of a plane which is perpendicular with re- 
spect to an extending direction of the corona dis- 
charge (6a) on th periphery of the corona starting 
electrode (8b) and a plane which is perpendicular with 
respect to a laser oscillation optical axis. 

Upon applying a voltage across the second main 
electrode (2) and the auxiliary electrodes (4a) and 
(4b). an electrical field concentration takes place in 
the vicinity of the corona starting electrodes (8a) and 
(8b) which are connected in a manner that they keep 
the same potential as that of the second main elec- 
trode (2). Corona discharge starts first at those parts 
of (7a), (7b), (7c)^ and (7d) at which the corona start- 
ing electrodes (8a) and (8b) are dose to the dielectric 
material pipes (5a) and (5b). The constitution of this 
drawing corresponds to a case of the surface-propa- 
gating corona discharge. In the presence of electro- 
des in the back surface, the corona discharges start 
from the corona discharge starting points (7a), (7b). 
(7c), and (7d) develop along the surface of the dielec- 
tric material pipes (5a) and (5b) to fonm corona dis- 
charges (6a), (6b), (6c), and (6d). The extension 
length of the corona discharge (6a) is indicated by a 
notation f . The extension length 2 of the corona dis- 
charge equals approximately half of the outer circunrv 
ferential length of the dielectric material pipe (5) In 
this case. 

In FIG.2, vartous shapes of the corona discharg- 
es as well as the corona discharge extension lengths 
thereof are shown. FIG.2(a) shows a case with two 
corona starting electrodes (8a) and (8b) disposed on 
the surface of the dielectric material pipe (5) conn- 
posed of cylindrical pipe. FIG.2(b) shows a case with 
four corona starting electrodes (8a), (8b), (8c), and 
(8d) disposed on the surface of the dielectric material 
pipe (5) compose^ of cylindrical pipe. FIG.2(c) shows 
a case with one corona starting electrode (8) dis- 
posed on the surface of the dielectric material pipe (5) 
composed of square-shaped pipe. FIG.2(d) shows a 
case with a corona starting electrode (8) wound spir- 
ally on the surface of the dielectric material pipe (5) 
composed of cylindrical pipe. In FIG.1 and FIG.2(a). 
(b), and (c), the corona starting electrodes are elec- 
trodes extending in the direction perpendicular with 
respect to the plane of sheet In the cases of FIG.1 
and FIG.2(c) with only one corona starting electrode 
(8) present on the periphery of the dielectric material 
pipe (5), the extension length t of the corona dis- 
charge equals approximately to a half of the clrcunv 
ferential length of the dielectric material pipe (5) when 
it is seen on a cross-section perpendicular to th laser 
optical axis. On the other hand, as in FIG.2(a), (b), 
and (d), wher corona starting electrodes (8) are dis- 
posed with a constant pitch on the periphery of the dh 
electric material pipe (5), the extension length 2 of the 



corona discharg equals approximately half of this 
pitch. The light- missbnamountfromth corona dis- 
charge was measured on various shaped lectrodes 
and It has been found that, as far as the outer shape 

5 of the dielectric material pipe (5) was the same, con- 
figurations of FIG.1 and FIG.2(c) gav th greatest 
amount of light emission. For example, in the case of 
FIG.2(a) in which the corona discharge extension 
length becomes half comparing with FIG.1, the 

10 amount of uttra-vk>let radiation also becomes half. 
And. in the case of FIG.2(b) in which the corona dis- 
charge extension length becomes 1/4 compared with 
FIG.1. the amount of ultra-violet radiatbn diminishes 
to 1/4. Thus, in spite of covering almost the entire sur- 

15 face of the dielectric material pipe (5) with the corona 
discharge (6), an electrode configuration having a 
longer corona discharge extension length gave more 
emission of ultra-violet radiation. In addition to that, 
the emission amount of ultra-vk)let radiation was pro- 

20 portional to the extension length ( of the corona dis- 
charge. Precise measurements of the emission 
amount of the ultra-violet radiation from the corona 
discharge (6) revealed that the emission intensity was 
great in the vicinity of corona discharge starting 

25 points (7) and it diminished as proceeding up to the 
tip of the corona discharge (6). 

From the result described above, it was revealed 
that by making the extension length t of the corona 
discharge longer and disposing the corona discharge 

30 starting points (7) in a man ner that they face to the lo- 
cation at which the main discharge (3) takes place, 
the amount of the pre-ionization could be Increased. 
Furthermore since the ultra-violet radiation propa- 
gates in the gas space while it is diverging and is ab- 

35 sorbed by gas on its way of propagation, a closer dis- 
position of the occurrence points of the corona dis- 
charges (6) to the main electrodes (1 ) and (2) can in- 
crease the anrK}unt of the pre-ionization. However, 
since an excessive proximity of the dielectric material 

40 pipes (5) to the first main electrode (1) eventually in- 
troduces a discharge between the first main elec- 
trode (1) and the corona starting electrodes (8), it is 
necessary to separate them by keeping at more than 
a certain distance. Since the first main electrode (1) 

45 is disposed at a more distant point from the corona 
discharge (6) more the second main electrode (2), it 
is desirable to select a position at which the ultra-vio- 
let radiation is efficiently illuminated on the main elec- 
trode (1). That is, in FIG.1 , since the ultra-violet radl- 

50 ation of strong intensity emitted in the vicinity of the 
corona discharge starting points (7) is strongly radi- 
ated in a second direction (11), at a time when this 
second directton (11) coincides with the first dir ction 
(10). the amount of the pre-ionization becomes larg- 

55 est. Denoting the angle betw en the first direction 
(10) and th second direction (11) to be 0, the amount 
of the pre-ionization becomes proportional to cosO. 
Actual xp riments using an excimer las r in- 



\ 5 



EP 0 532 751 B1 



eluding fluorine gas at gap lengths g = 10 - 30 mm 
show d that; 

laser oscillations with a comparatively high ef- 
fici ncy could be obtained, if, 

(1) when 9 = 0- 72.5 degr es, 

I is such that, \ = ( x cosG = 3 mm or more, 

(2) and when 9 = more than 72.5 degrees (in case 
that the corona discharge starting point (7) is hid- 
den back side), 

I is such that, I = f x 0.3 = 3 mm or more. 
In the above equations, parameter I is a quantity ex- 
pressing the strength of the pre-ionization. If I = 5 mm 
or more, the laser oscillation efficiency increases fur- 
ther ( 3 % or more). In a case that the corona dis- 
charge (6) is carried out at only one side of the main 
discharge (2) as is shown in FIG.1, it is necessary to 
take a value of the parameter I to be twice the above- 
mentioned value. 

It was also found that, when the minimum sepa- 
ration distance L (14) between the first main elec- 
trode (1) and the dielectric material pipes (5) is taken 
to be 1 .05 times ^r more and 1 .5 times or less of the 
minimum gap length g between the first main elec- 
trode (1 ) and the second main electrode (2), the laser 
oscillates in a good efficiency. Moreover no arc dis- 
charge takes place between the first main electrode 
(1) and the dielectric material pipes (5). In FIG.1, the 
minimum separation distance L (14) between the first 
main electrode (1) and the dielectric material pipes 
(5) is taken to be 1.17 times of the minimum gap 
length g. 

FIG.3 Is a side cross-sectional view showing 
other embodiment of the present invention. The di- 
electric material pipes (5) are disposed in such a man- 
ner as they are buried in on both sides of the center 
part of the second main electrode (2). The corona 
starting electrodes (8) take a unitary construction 
with the second main electrode (2). By taking this con- 
struction, the corona starting electrodes (8) can be 
omitted and the configuration becomes simple. Also, 
in case that a gas flow (12) between the main elec- 
trodes (1) and (2), it becomes possible to let the gas 
flow in a high speed since there is no obstacle imped- 
ing against the gas flow. Therefore, it is convenient to 
operate the laser in a high repetition rate nK>de. 

FIG.4 is a sl^ cross-sectional view showing an- 
other embodiment of the present invention. The di- 
electric material pipes (5a) and (5b) are disposed in 
such a manner as they are buried in the second main 
electrode (2). At the same time the dielectric material 
pipes (5a) and (5b) are allowed to float so that they 
can keep a distance d or more from the electrode (2) 
except that they come dose thereto or they make con- 
tact with the s cond main electrode (2) at its parts 
(13a) and (13b). If the distance d is larger than the 
thickness of th dielectric material pipe (5), th coro- 
na discharge (6) is extended on its extension length 
as is shown in FIG.4, thereby the pre-ionization 



amount can b increased. And, since the dielectric 
material pipes (5) are disposed In the second main 
electrode, they cannot be an obstacle to the gas flow 
(12) and hence the gas can be circulated with a high 

5 spe d. Hence a high repetition rate op ration of the 
laser becomes possibi . 

Although, in FIG.1 , Fig.2 (a), (b), and (c), the cor- 
ona starting electrodes (8) have a uniform shape in 
the laser optical axis direction, a non-uniform shape, 

10 for example, having projections sporadically along 
the laser optical axis can also exhibit the same effect. 

Although explanation has been given using an 
alumina ceramics containing alumina as its main 
composition as for the dielectric material for an exci- 

is mer laser, certain other materials can also exhibit the 
same effect for different lasers. 

As has been described above, according to the 
present invention, owing to the lengthening of the ex- 
tension length of the corona discharge and the pre- 

20 ionization by ultra-violet radiation emitted from a 
strong part of the corona discharge, a uniform main 
discharge can be obtained and thereby the laser os- 
cillation efficiency becomes high, 

25 

Claims 

1 . A transveree discharge excitation pulse laser os- 
cillator apparatus provided with a firet (1) and a 
30 second (2) main electrode which are disposed 
facing each other over a specified length in the 
laser optical axis direction, said apparatus conv 
prising: 

dielectric material hollow pipes (5a. 5b) or pipe (5) 
35 extending in the laser optical axis direction and 
being disposed on both sides or one side of said 
second main electrode (2) white keeping a dis- 
tance (d) therefrom, 

auxiliary electrodes (4a, 4b) or electrode (4) dis- 
40 posed inside each of sakl dielectric material 

pipes or pipe, 

corona starting electrodes (8a, 8b, 8c, 8d) or 
electrode (8) provided in the vicinity of or in con- 
tact with said dielectric material pipes (5a, 5b) or 
45 pipe (5) and optionally provided as an integral 
part of said second main electrode (2), the poten- 
tial of said corona starting electrodes being kept 
the same as that of the second main electrode 
(2). 

50 wherein corona discharges (6a, 6b, 6c, 6d) start 
from said corona starting electrodes (8a, 8b, 8c, 
8d) or electrode (8) and develop and extend over 
the surface of said dielectric material pipes (5a, 
5b) or pipe (5) by applying a voltage across said 

55 main electrod (2) as well as said corona starting 

electrodes (8a, 8b, 8c, 8d) or electrod (8) and 
said auxiliary electrodes (4a, 4b) or electrode (4), 
wherein las r gas xlsting between said firet and 
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second main lectrodes (1 , 2) is preionized by th 
ultraviolet radiation gen rat d from said corona 
discharges (6a. 6b, 6c, 6d) thus allowing a uni- 
form main discharge (3) in the space between 
said first and second main el ctrodes (1, 2) for s 
exciting the l^ser gas, 

wherein the corona starting electrodes (6a, 8b, 
8c, 8d) or electrode (8) provided along the laser 
optical axis direction either in the vicinity of or in 
contact with the dielectric pipes (5a, 5b) or pipe io 
(5) are arranged as: 

a) a plurality of corona starting electrodes 
spaced from each other around the circumfer- 
ence of each of said pipes or pipe on a cross- 
section perpendicular with the laser optical is 
axis by a given pitch, or 

b) one corona starting electrode (8) is wound 
in a spiral around each of said pipes or pipe 
whereby said spiral has a given pitch in the 
laser optical axis direction, or 20 

c) one corona starting electrode (8) is provid- 
ed along the laser optical axis direction in the 
vicinity of or in contact with each of said pipes 
or pipe. 

such that in cases a) and b) a length of half of the 25 
pitch Is denoted by £ and in the case c) above, a 
length of half of the outer circumferential length of 
the dielectric material pipes (5a, 5b) or pipe (5) 
along said perpendicular cross-section Is denot- 
ed also by 30 
a first direction (10) being defined by a straight 
line perpendicular to the laser optical axis con- 
necting a center point (9) on the surface of the 
first main electrode (1) facing the second main 
electrode (2) and the corona discharge starting 35 
point (7c) nearest to the first main electrode (1) 
at which a corona starting electrode (8b) starts 
corona discharge (6c), and 
a second direction (11) being defined by the 
straight line of the Intersection of a plane perpen- 40 
dicular to the direction of the corona discharge 
development at the corona discharge starting 
point nearest to the first main electrode (1) and a 
plane perpendicular to the laser oscillation opti- 
cal axis, wherein an angle 0 is produced between 45 
the first (1 0) and second (11) directions, whereby 
when 

0 = 0to72.5*' 
the measure of the strength of preionization is 
given as I = fx cosO and when so 

9 = 72.5* or more 
the nrieasure of strength of preionization is given 
as I = F x 0.3v and 

wherein in the case that the dielectric material 
(5a, 5b) is disposed on both sides of the second 55 
main electrode (2), I = 3mm or more, whereas in 
the case that the dielectric material (5) is dis- 
posed on one side of the second main electrode 



(2). I = 6mm or nnore. 

2. A transverse discharge xcitation pulse laser os- 
cillator apparatus stated in daim 1 and character- 
ized In that, in the case that the dielectric material 
(5a, 5b) is disposed on both sides of the second 
main electrode (2), the measure of the strength 
of the preionization I is. I = 5mm or more, whereas 
in the case that the dielectric material is disposed 
on one side of the second main electrode (2), I = 
10mm or more. 

3. A transverse discharge excitation pulse laser os- 
cillator apparatus stated in daim 1 and daim 2 
and characterized in that, denoting the minimum 
gap length between the first main electrode (1) 
and the second vnaln electrode (2) by a notation 
g, the minimum separation distance (L) between 
the first main electrode (1) and the dielectric ma- 
terial (5; 5a, 5b) is taken to be 1 .05 times or more 
and 1.5 times or less of said minimum gap length 

g- 

4. A transverse discharge exdtation pulse laser os- 
cillator apparatus stated from claim 1 to daim 3 
and characterized In that said dielectric material 
pipes (5a, 5b) are disposed in such a manner as 
they are buried in the second main electrode (2) 
and at the same time the dielectric pipes (5a, 5b) 
are disposed In a manner that they keep a certain 
distance d from the second main electrode (2) 
with the exception of proximity or contact with the 
second main electrode (2) or with the corona 
starting electrodes atsonrw parts (13a, 13b), and 
in addition to that, the distance d is more than the 
thickness of the dielectric material of the pipes (5; 
5a. 5b). 

5. A transverse discharge excitation pulse laser os- 
cillator apparatus stated from claim 1 to daim 4 
and characterized in that said dielectric material 
pipes (5; 5a. 5b) are made of alumina ceramics 
composed of alumina as its main composition, 
and said laser is an excimer laser. 

6. A transverse discharge excitation pulse laser os- 
cillator apparatus stated from claim 1 to daim 5 
and characterized in that said dielectric material 
pipe (5; 5a, 5b) is a square-shaped pipe. 

7. A transverse discharge excitation pulse laser os- 
cillator apparatus stated from claim 1 to daim 5 
and characterized in that th corona starting el c- 
trode (8) is wound spirally on the surfac of th 
dielectric material pipe (5). 
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Pat ntanspruche 

1. Gepulste Lasergeneratorv nichtung mit Qu r- 
entladungsanregung, die eine erste (1) und eine 
zwette (2) Hauptelektrode aufweist, die angeord- 5 
n tsind.umeinanderuberein bestimmte Lange 
in der Richtung der optischen Achse des Lasers 
zugewandt zu sein, wobei die Vorrichtung fblgen- 
des aufweist: 

hohle Rdhren (5a, 5b) oder eine hohle R6hre (5) io 
aus dielektrischem Material, die in der Richtung 
der optischen Achse des Lasers verlaufen/ver- 
lauft und auf beiden Seiten Oder auf einer Seite 
derzweiten hauptelektrode (2) unter Einhaltung 
eines Abstands (d) davon angeordnet sind/ist, is 
Hilfeelektroden (4a, 4b) oder eine Hllfselektrode 

(4) , die im Inneren jeder der Rfihren oder der 
Rohre aus dielektrischem Material angeordnet 
sind, 

Koronastartelektroden (8a, 8b, 8c, 8d) oder eine 20 
Koronastartelektrode (8), die in der Nahe von 
Oder in Kontakt mit den Rohren (5a, 5b) oder der 
Rohre (5) aus dielektrischem Material vorgese- 
hen und fakultativ als ein integralerTeil derzwei- 
ten Hauptelektrode (2) vorgesehen sind/ist, wo- 25 
bei das Potential der Koronastartelektroden 
gleich demjenigen der zweiten {Hauptelektrode 
(2) gehalten wird, 

wobei Koronaentladungen (6a, 6b, 6c, 6d) von 
den Koronastartelektroden (8a, 8b, 8c, 8d) oder 30 
l der -elektrode (8) ausgehen und sich uber der 

Oberfldche der Rdhren (5a, 5b) Oder der R5hre 

(5) aus dielektrischem Material entwickein und 
ausbrelten durch Aniegen einer Spannung Ober 

die Hauptelektrode (2) sowie die Koronastart- 35 
elektroden (8a, 8b, 8c, 8d) oder die -elektrode (8) 
und die Hilfs^lektroden (4a, 4b) oder die -elektro- 
de (4), 

wobei Lasergas, das zwischen der ersten und der 
zweiten (Hauptelektrode (1, 2) anwesend ist, von 40 
der durch die Koronaentladungen (6a, 6b, 6c, 6d) 
erzeugten UV-Strahlung praionisiert wird, was ei- 
ne gleichma&ige Hauptentladung (3) in dem 
Raum zwischen der ersten und der zweiten 
Hauptelektrode (1, 2) eriaubt, um das Lasergas 45 
anzuregen, 

wobei die Koronastartelektroden (8a, 8b, 8c, 8d) 
Oder die -elektrode (8), die entlang der Richtung 
der optischen Achse des Lasers entweder in der 
Nahe der oder in Kontakt mit den dielektrischen so 
Rdhren (5a, 5b) oder der Rohre (5) vorgesehen 
sind/ist, angeordnet sind/ist als: 

a) ein Vielzahl von Koronastart lektroden, 
die voneinander um den Unrrfang jeder der 
Rohren oder der Rohre auf ein m Querschnitt 55 
senkrecht zu der optischen Achse des Lasers 
um ein geg bene Teilung beabstandet sind, 
Oder 



b) eine Koronastartel ktrod (8) ist splralf5r- 
mig um jed d r R5hren oder die Rdhre ge- 
wickelt, wobei die Spirale in d r Richtung der 
optischen Achs des Lasers ein g g bene 
Teilung hat od r 

c) ine Koronastartel ktrod (8) ist entlang 
der Richtung der optischen Achse des Lasers 
In der N3he von oder in Kontakt mit jeder der 
Rdhren oder der Rdhre vorgesehen, 

80 da& in den Fdllen a) und b) eine der halben 
Lange entsprechende Teilung mit 1 bezeichnet 
ist und im obigen Fall c) eine der halben AuHen- 
umfangsl3nge der Rdhren (5a, 5b) oder der Rdh- 
re (5) aus dielektrischem Material entsprechende 
LSnge entlang dem senkrechten Querschnitt 
ebenfalls mit 1 bezeichnet ist, 
wobei eine erste Richtung (10) durch eine Gera- 
de definiert ist, die zu der optischen Achse des 
Lasers senkrecht istund einen Mittelpunkt(9) auf 
der der zweiten Hauptelektrode (2) zugewandten 
OberflSche der ersten Hauptelektrode (1) und 
den Koronaentladungs-Startpunkt (7c) verbin- 
det, der der ersten Hauptelektrode (1) am nach- 
sten ist und an dem eine Koronastartelektrode 
(8b) die Koronaentladung (6c) startet, und 
eine zweite Richtung (11) definiert ist durch die 
Gerade des Schnittpunkts einer Ebene, die zu 
der Richtung der Koronaentladungsausbildung 
an dem Koronaentladungs-Startpunkt ndchstder 
ersten Hauptelektrode (1) senkrecht ist, und ei- 
ner Ebene, die zu der optischen Achse der Laser- 
schwingung senkrecht ist, 
wobei ein Winkel e zwischen der ersten (10) und 
derzweiten (11) Richtung gebildet wird, so da&, 
wenn 

e = 0 bis 72.5*' 
das Ma(^ der Starke der Praionisation gegeben ist 
als I = I X cos9, und wenn 

e = 72,5° Oder grdtor 
das Ma& der Starke der Praionisation gegeben ist 
als xO,3, und 

wobei in dem Fall, da& das dielektrische Material 
(5a, 5b) an beiden Seiten derzweiten Hauptelek- 
trode (2) angeordnet ist, I = 3 mm oder mehr, wo- 
hingegen in dem Fall, da& das dielektrische Ma- 
terial (5) an einer Seite derzweiten Hauptelektro- 
de (2) angeordnet ist, I = 6 mm oder mehr. 

2. Gepulste Lasergeneratorvorrichtung mit Quer- 
entladungsanregung nach Anspruch 1, dadurch 
gekennzeichnet, da& in dem Fall, dad das dielek- 
trische Material (5a, 5b) an bekjen Seiten der 
zweiten Hauptelektrod (2) angeordnet ist, das 
Mad der Stark der Praionisation I = 5 mm oder 
mehr, wohingegen in d m Fall, daf^ das di I ktri- 
sche Material an einer Seite d r zweiten Haupt- 
el ktrode (2) angeordnet ist, I = 10 mm od r 
mehr. 
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3. G pulste Las rgeneratorvorrichtung mit Quer- 
entladungsanregung nach Anspruch 1 und An- 
spruch 2, dadurch gekennzeichnet da&, wenn 
diekleinst Zwischenraumlang zwischenderer- 
sten Hauptetektrode (1) und d r zwetten Haupt- s 
efektrode (2) mit g b zeichnet ist, die kleinst 
Trennungsstrecke (L) zwischen der ersten 
Hauptelektrode (1) und dem dielektrischen Mate- 
rial (5; 5a, 5b) als das 1.05feche Oder mehr und 

das 1,5fache Oder weniger der kleinsten Zwi- io 
schenraumlange g angenommen wird. 

4. Gepulste Lasergeneratorvonrichtung mit Quer- 
entladungsanregung nach Anspruch 1 bis An- 
spruch 3, dadurch gekennzeichnet, da(^ die R5h- is 
ren (5a, 5b) aus dielektrischem Material auf sol- 

che Weise angeordnet sind. da& sie in der zwei- 
ten Hauptelektrode (2) vergraben sind, und dafl 
gleichzeitig die dielektrischen Rohren (5a, 5b) 
auf solche Weise angeordnet sind, dal^ sie einen 20 
bestimmten ^bstand d von der zweiten Haupt- 
elektrode (2) beibehalten mit der Ausnahme der 
Nahe zu Oder des Kontakts mit der zweiten 
Hauptelektrode (2) Oder den Koronastartelektro- 
den an einigen Teilen (13a, 13b), und dad auder- 25 
dem der Abstand d grdfler als die Dicke des di- 
elektrischen Materials der Rdhren (5; 5a, 5b) ist. 

5. Gepulste Lasergeneratorvorrichtung mit Quer- 
entladungsanregung nach Anspruch 1 bis An- 30 
spruch 4, dadurch gekennzeichnet, da& die Rdh- 
ren (5; 5a, 5b) aus Aluminiumoxid-Keramik her- 
gestellt sind, die aus Aluminiumoxld als ihrer 
Hauptzusammensetzung besteht und dad der 
Laser ein Excimeriaser ist 35 

6. Gepulste Lasergeneratorvorrichtung mit Quer- 
entladungsanregung nach Anspruch 1 bis Arv 
spruch 5, dadurch gekennzeichnet, da& die R5h- 

re (5; 5a, 5b) aus dielektrischem Materia! eine 40 
Rohre mit Viereckgestalt ist. 

7. Gepulste Lasergeneratorvonrichtung mit Quer- 
entladungsanregung nach Anspruch 1 bis An- 
spruch 5, daaufch gekennzeichnet, 6aZ die Koro- 45 
nastartelektrode (8) spiralformig auf die Oberfla- 

che der Rohre (5) aus dielektrischem Material ge- 
wickelt isL 



Revendications 

1. Dispositif osciilateur las r pulsd d'excitation ^ 
d^charge transversal pourvud premiere (1) t 
seconde (2) Electrodes principales qui sont dis- 55 
poshes n se faisant face I'une d I'autre sur une 
longueur sp6cifl6e dans la direction d'axe opti- 
que du laser, le dispositif comprenant : 



des tubes (5a, 5b) ou un tube (5) creux n matd- 
riau di^t ctriqu s'6t ndant dans la direction de 
Taxe optique du laser t dtant dispos6(s) aux 
deux cdt6s ou d'un cdtd d la seconde 61 ctrode 
principale (2) tout en gardant une distance (d) d 
celle-ci, 

des Electrodes (4a, 4b) ou une Electrode (4) auxi- 
liaire(s) disposEe(s) d TintErieur de chacun des 
tubes ou du tube en matEriau diElectrique, 
des Electrodes (8a, 8b, 8c, 8d) ou une Electrode 
(8) de dEmarrage d'effet corona pr6vue(s) au voi- 
slnage de ou en contact avec les tubes (5a, 5b) 
ou le tube (5) en matEriau diElectrique et option- 
nellement prEvue(s) en une partie intEgrale de la 
seconde Electrode principale (2), le potentiel des 
Electrodes de dEmarrage d'effet corona Etant 
conservE le mEme que celui de la seconde Elec- 
trode principale (2), 

dans lequel des dEcharges corona (6a, 6b, 6c, 
6d) dEmarrent des Electrodes (8a, 8b, 8c, 8d) ou 
de {'Electrode (8) de dEmarrage d'ef fet corona et 
se dEveloppent et s'Etendent sur la surface des 
tubes (5a,5b) ou de tube (5) en matEriau diElec- 
trique en appliquant une tension d travers I'Elec- 
trode principale (2) ainsi que les Electrodes (8a, 
8b, 8c, 8d) ou I'Electrode (8) de dEmarrage d'effet 
corona et les Electrodes (4a, 4b) ou TElectrode 
(4) auxiliaire(s), 

dans lequel le gaz laser exlstant entre des pre- 
mlEre et seconde Electrodes principales (1 , 2) est 
prEk>nisE par le rayonnement ultraviolet produit 
par les dEcharges corona (6a, 6b, 6c, 6d) permet- 
tant ainsi une dEcharge principale uniforme (3) 
dans I'espace entre les premlEre et seconde 
Electrodes principales (1 , 2) pour exciter le gaz la- 
ser, 

dans lequel les Electrodes (6a, 8b, 8c, 8d) ou 
t'Electrode (8) de dEmarrage d'effet corona prE- 
vue(s) le long de la direction de I'axe optique du 
laser, soit au voisinage de ou en contact avec les 
tubes (5a, 5b) ou le tube (5) diElectrique(s), sont 
agencEes en : 

a) un certain nombre d'Electrodes de dE- 
marrage d'effet corona espacEes les unes 
des autres autour de la cIrconfErence de cha- 
cun des tubes ou du tube sur une coupe per- 
pendiculaire d I'axe optique du laser d'un pas 
donnE, ou 

b) une Electrode de dEmarrage d'effet corona 
(8) est enroulEe en une spirale autour de cha- 
cun des tubes ou du tube, de la sorte ladita 
spirale a un pas donnE dans la direction de 
I'axe optique du laser, ou 

c) un Electrode d dEmarrage d'eff t corona 
(8) est prEvue le long de la dir ction de Tax 
optk] ue du laser au voisinag de ou en contact 
avec chacun des tubes ou le tube, 

de sorte qu'aux cas a) et b) une longueur de moi- 
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ti6 du pas est d^sign^ par ( et qu'au cas c) ci- 
d ssus^unel ngueurd moiti^de la longueur cir- 
conf^rentielle extern des tubes (5a, 5b) ou du 
tube (5) en mat^riau di^lectrique le long de la 
coupe perp^dlculaire st 6gal ment d6sign6e 5 
par F. 

une premiere direction (10) 6tant d^finie par une 
ligne droite perpendiculaire d I'axe optique du la- 
ser en reliant un point central (9) sur la surface de 
la premidre Electrode principale (1) faisant face k io 
la seconde Electrode principale (2) et le point de 
d^marrage de d6charge corona (7c) le plus pro- 
che de la prennidre Electrode principale (1) ^ la- 
quelle une Electrode de ddmarrage d'effet corona 
(8b) d^marre la d^charge corona (6c), et is 
une seconde direction (11) dtant d^finie par la li- 
gne droite de intersection d'un plan perpendicu- 
laire d la direction de la production de dScharge 
corona au point de d^marrage de d^charge coro- 
na le ptus proche de la prennidre Electrode princi- 20 
pale (1) et un plan perpendiculaire h Taxe optique 
d'oscillation laser, 

dans lequel un angle 9 est produit entre les pre- 
miere (10) et seconde (11) directions, de la sorte 
lorsque 25 

8 = 0^ 72.5« 
la nnesure de la force de pr^ionisation est donnSe 
connme I = f >^ cos 0 et lorsque 

9 = 72,5® ou plus 
la mesure de force de pr^ionisation est donn^e 30 
en I = f X 0.3, et 

dans lequel dans le cas ou le nnat^riau di^lectri- 
que (5a, 5b) est dispose aux deux c6t6s de la se- 
conde Electrode principale (2), I = 3mm ou plus, 
tandis que dans le cas ou le mat^riau di^lectrique 35 
(5) est dispose sur un c6t6 de la seconde electro- 
de principale (2). I = 6mm ou plus. 

2. Dispositif oscillateur laser pulse d'excitatlon par 
decharge transversale defini en revendication 1 40 
et caracterise en ce que, dans le cas ou le mate- 

riau dieiectrique (5a, 5b) est dispose aux deux c6- 
tes de la seconde electrode principale (2), la me- 
sure de la force de la preionlsation I est, I = 5mm 
ou plus, tandis que dans le cas ou le materiau die- 45 
lectrique est dispose sur un cOte de la seconde 
electrode principale (2), I ~ 10mm ou plus. 

3. Dispositif oscillateur laser pulse d'excitatlon par 
decharge transversale defini en revendication 1 so 
ou en revendication 2 et caracterise en ce que, en 
destgnant la Ksngueur d'intervalle minimum entre 
lapr miere eiectrod principal (1)et la seconde 

ei ctrode principale (2) par une notation g, la dis- 
tance de separation minimum (L)entr la premie- 55 
re electrode principale (1) et le materiau dieiectri- 
que (5; 5a, 5b) est prise pour etre de 1 .05 fois ou 
plus et 1 ,5 fois ou moins de iadit longueur d*in- 



tervail minimum g. 

4. Dispositif oscillateur laser pulse d'excltation par 
decharge transv rsale definie de la revendica- 
tion 1 e la revendication 3 et caracterise en ce 
qu des tubes en nnateriau dietectriqu precites 
(5a, 5b) sont disposes de telle maniere qu'lls sont 
enfouis dans la seconde electrode principale (2) 
et en mime temps les tubes dieiectriques (5a, 
5b) sont disposes d'une maniere qu'ils gardent 
une certaine distance d de la seconde electrode 
principale (2) h Texception de la proximite ou du 
contact avec la seconde electrode principale (2) 
ou avec les electrodes de demarrage d'effet co- 
rona e certaines parties (13a, 13b), et en plus de 
cela, la distance d est superieure e repaisseur du 
materiau dieiectrique des tubes (5; 5a, 5b). 

5. Dispositif oscillateur laser pulse d'excltation par 
decharge transversale defini de la revendication 
1 e la revendication 4 et caracterise en ce que les 
tubes en materiau dieiectrique precites (5; 5a, 
5b) sont realises en ceramiques d'alumine 
composees d'alumine comme composant princi- 
pal, et le laser est un laser d'excitation. 

6. Dispositif oscillateur laser pulse d'excltation par 
decharge transversale defini de la revendication 
1 e la revendication 5 et caracterise en ce que le 
tube en materiau dieiectrique precite (5; 5a, 5b) 
est un tube de forme canree. 

7. Dispositif oscillateur laser pulse d'excitatlon par 
decharge transversale defini dans la revendica- 
tion 1 e la revendication 5 et caracterise en ce 
que reiectrode de den^rrage d'effet corona (8) 
est enrouiee en spirale sur la surface du tube en 
materiau dieiectrique (5). 
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FIG. 4 
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